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Diazoketones are widely used as precursors in the preparation of various kinds of ring-sys- 

tems by reaction with unsaturated substratesI. The reaction of diazoketones with electron-poor 

alkenes yields pyrazolines'; or, in case of preliminary loss of nitrogen, the corresponding keto- 

carbenes add to alkenes to yield either cyclopropanes or dihydrofurans 
2,3 

our interest in the chemistry of bicyclobutane-bridged functionalities 
4-6' 

Within the context of 

, we prepared diazoketone 

3 and investigated whether the various cycloaddition reactions would afford products still contain- 

ing an intact highly strained bicyclobutane moiety or products in which (valence) isomerization has 

occurred. A number of representative reactions is reported herewith. Diazoketone 2 was prepared by 

SCHEME 1 

refluxing the readily available diketone A6 (164 mg, 1 mmol) with N2H4.H20 (0.05 ml, lmol) in 

methanol solution (10 ml) for 1.5 hours; after removal of the methanol, crude hydrazone 2 7a (180 

mg) was dissolved in dichloromethane (15 ml), dried over Na2S04 and treated with Mn028 (0.6 g, 

0.7 mmol) with stirring for 4 hours. The slurry was filtered over celite, leaving after evapora- 

tion of the solvent an orange oil (170 mg), crude diazoketone 3 
7b 

addition experiments without further purification'. 
-' which was used in the cyclo- 

Treatment of a dichloromethane solution of 3 (prepared from 1 mnol of 1) with excess acrylo- 

nitrile (I ml) at reflux temperature for 15 minutes gave Z-pyrazoline 5 7c as a yellow oil in 70% - 
yield. The formation of 2-pyrazoline 5 probablv occurs uiu intermediacy of 1-pyrazoline 4, which - 
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is the initial product of the 1,3-dipolar cycloaddition. Preliminary results indicate that on 

thermolysis (xylene, 130°C, 24 hours), 5 loses nitrogen to afford a mixture of isomeric cyano- - 
substituted cyclopropane derivatives 6. 

SCHEME 2 

0 - 
4 

CN CN 

The reactivity of 2 towards electron-poor alkynes is exemplified by the cycloaddition of 

dimethyl acetylenedicarboxylate (1 equivalent) in dichloromethane (room temperature, 16 hours), 
7d 

which afforded pyrazole S as a brown viscous oil (yield 60%, based on 1 taken); repeated 

crystallization from Ccl4 yielded pure 8 (m.p. 140.5-141.3°C), the structure of which was re- - 
cently proven by X-ray techniques which is shown below 

12 . Indications for the intermediacy of 

pyrazolenine 7 have not been obtained; however, - it is :;own that rapid [1,5]-sigmatropic acyl- 

migrations of the type 7 -+ 8 do occur in pyrazolenines . - - 
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SCHEME 3 

0 A CHgOICCiCCO~CHl 

N2 

1 

CH30ZC 

z 

In contrast to the above-mentioned reactions of 2 with electron-poor dipolarophiles, no 

reaction was observed when 3 was treated at room temperature with the electron-rich alkene - 

vinyl acetate. However, when a vinyl acetate solution (2 ml) of 2 (prepared from 1 mmol of 1) 

was added at -7O'C to a slurry of AgC104 (0.1 mmol) and Na2C03 (1 mmol) in vinyl acetate, 

followed by warming to room temperature and work-up, compound 12 was obtained (yield 34%, - 

based on 1 taken); m.p. 108.4-109.5°C (hexane, methanol). A possible mechanism for this reac- 

tion is shown in Scheme 4. The first step probably involves an Ag@-catalyzed loss of nitrogen 

SCHEME 4 

0 A- ngc104 
Na2C03 

N2 -Nz 

_ 

from 3, leading to intermediate (free or complexed) carbene 2. In the next step carbene 2 may 

undergo a 1,3-dipolar addition to vinyl acetate affording benzvalene-ether $, followed by an 

Ag@-catalyzed valence iscmerization4 to yield dihydrobenzfuran 12. Alternatively, carbene 2 may - 
rearrange to carbene 11 that also can yield compound 12 by a 1,3-dipolar cycloaddition to vinyl - - 
acetate. Preliminary results show that treatment of 3 in the presence of Ag* with other electron- - 
rich alkenes such as isobutene and tetramethylethene results in the same mode of reaction. 
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